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kdl ^ oJLLiJ'i'l.^jj SiL. jl>l jbl>- ^>% II iJLJjJ 1 ^- X . ik-l 
.i-jUl ^>^il J->U S 1 j^-,Jx p ialll jlyj wiiyj lR^U)Ui# I 

.p»aUI jl>j JxjrJLLi^'yi^jl ^i- I 




lMjJ I 



IV) ajj 




J0LL5^^ 



iJU. I—, 



1, 



c 




I 



.i^V^'M' 

IV iJLJ^JI Jl^i J t 




,J Jvijjil sjU J 



9iL_o) t> 'jj 1 ' ; l" 11 \ 9* V 
jLt (,, i.1 l*j>"' -»*• I 

; ah;ll^ j^I^-JI^ ,.iy 
,-J iLLJI cLLUI. IV -ULJ^JI oLk^ .ljk*a-^ 

>" ii4< 
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■ 




X^i 



(in is-vi 




i!L> 



c^^- 



«JI iJL-JI Ji ^i *Ji>JlsII oU"il ^ . 4 



.:^JUI i«4^l oLk*il C >uJ lr J^'L 
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• «-■ 







■jWI^K' .,1,4/ 




liU .i*UI1 U*j J K + jNa + J^JUJJIol^iJUjyaujA. 1 

H 

.<JU .Na + >j\j± U*U ^ ^si K + ajljiUiUj ajli^i 



iUUI^iUiJI -Jbu'eUi 



r^ 




_k-_, Jl jJL, iju. JUu, .(1 ) iJLJjJI o- (1 ) JjJuU ^ ^jUU i-^ JiW 



:47 






Jl.1. £>; CX>Ij)I jj*S*) ^'LliJI j^JJl jJ^u* iiyd 

: 1 auju.i 



Lb K + j Na + j^- ^Li £obJ .11) UJ^JI^ (2.1) ^jJ-I ^ 



J/Jj-JL. >5>)l 


Jx-Jl/ 


,>> J*-J 


^tftJftMJ 


210 


210 


K + 


245 


245 


Na + 




(2) Jjj* 



J/J_^J~» >*>JI 






A 


20 


400 


K + 


440 


50 


Na + 




(1) J,j* 









I) 



(2) J^w^l 



mS 



cyj 



(1) 




mS 



Cr-J 



LjJI Jib ^ gUI > , J) JIJ J**~J 



( JJJI Jib 2 jj gUI > 1 J) J\>J J-*~i 



II) iiJJ' 









jr lib. (2 j1) aOjjJ-I^UJ JI>.1 



: 2il>lLo 



L(^) JSLJI U . (2 4*^1^1 (yjt) u»USLUI) K + jNa + ijl^Sj 
fHodgkln-Baker-Stark) .LUJI L^! J-»j» ^> gfte o^ W 



;ujJ 
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J'J- 




>4> 



:48 wH »>*i 

5 ••! 



12 



J UJL^-o ^j i-I-aJI J>» j^J 



J' 



it3) iiJJI rf ill l^LU 
s>) lulil Na + ytilJi 



Na + .i ^/*>i A-j 








• I * 



U a **w» 



* _^ ■ 



l> 



-fl I ^-^0 



• Na + -: 



.UixU 



or 



•»ij^J : 2 aj 



I 



Jl 



,^_ji i.jjn 



^ULI L-^l^i^l Na + 
U31 UJJI -1 121 t$Li) 



A'l'i 



.x. i)NT 
, Mm 



>- U-* c — 






1 

1 v- W 






1 


J 

* 

I 


A 


.".:■• * • o- 


| 


K -~. 


1 




^1 i 
1 Wf 1 


^ 1 






^ 


r^ 




i 

L 

• 


VII' / j 


V 


1 










* 


1 • 




♦- K 




1 

J 










i 




A 


1 * 




4l— k 




t 

* 1 




■-•—,;, 




Iki 


\ I 


' 






| 




, 4 



12) JSLjJ 



L) ^i ;Ji>**ll £JUJI pLj b*tf l _ r -^\ aJJI J>b Na + ;-i>- 



.1 



* •• 



. 5 dU i j~J£ JlS (1) JiLjJI^ 



lU^-L. jT>" (3) **JJ\&a (1) JS-JI^ (*) ^*Jfe.'*llgteJI>.2 



.^a-^j .1 Jlj II ^ cl^L>l jut *Jj 

L iJ_.j LI ^LjJJ iLJ L^£J I L»..-..kl I jj* (i) ( _ r ^jII^JLJ JXi^-L.3 



.Jit fj-oUJIiifr J-Ji J^ ^^w UJ (3) ii-V'cr 9 ^2) 



Ls* . LjI dLJLi «H o'LjjjJI oik*-* J— t .yM^* ^ - Jai »<J ^y, ^z* 






.UJLfti4iUtlisiAi>IJI 
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,Lk~, iiAJI dbL.>c 1a iU^rfl* 



JL- (6- 1,5)11,5 -U) 4-^.jji j^«^"^— '---^'r*) 

c r ) jsLiJi ^-i*-^-,- * uii iJa^^ii i,^LiJi ^i^^ji o' v^u ui 3 



lju+jt W 1 ol > iJn ^^ ^-^ ^ Cr^^ 




ciU 



r 




,(2)iiJ,J'*! 




l3j2)(2j1).l^l)A«Wjfl 



jii js. *Li*Ni« • ■ 



(2) SuJjII | 








ILI4JI 



:iJUIi 




(3) 3LJL-5^JI «ani 



i_Akfc-.Ni 





il*— « lf*JLJ 



*** 



"if 3 ^ 



& 





(3) ajjii | 



Jjjtf 
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0. S Jl jl^> J-. &>% U 



J5-J 



-70mv 




t 



LK-iJ 




70 mv 



if 

Ajj..,,. JI>UCa++ 



a>^ii 



J^NjA tyu-JJ- 1 



a* 



JUui 



>j 




JI 



A jj . ,,-, JI J>b Ca ++ 



;X^ 





I 



t/a-^J 



ay S /Lill >J-l J Ca ++ JI 
*_^- J.N.A #*****& 

Aj^JJJUi 



4) iLJ_J 




.1 Ca ++ Jl 



j-xJI^uaJI^ j— t j^ 



>-2->V. L*-^ ^J^I^ T - V - " 






=49 



^_^J I ^>J JxJ^j rJ ( I ) J£AJ 




Na + j- J.JT Z-JiUj 








nsi-V 
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S\ jl^ J cxbungarotoxine JL^. iJLl — II ^y^ 1 UxJi»i 1 



xine JL U>*ll o^ 1 ^'> J^ v-r- > • * 

^^i,. juJULLilliLU. jl :(2)i.>-a-J!.M 
.JjLc !iiUI h>jU\ dU ji>" ji i-r^Jl ••* c^» — J 4 i 

oUlji j-^ r > r ^ "^ ol ^" ^* ^' • LLJI ^ {L 

Patch JI M^ Jj>-ll ^-^ x-JI . LUI o- •>* ^.^— > ^JJ 

^IJI ^ lA Jll ".jLi aUijl, oljUdl ^ jLojI ii>^ C,i *f 



.*g£2-J ISL. (2) i±jj\ 
I * -'I - 9 



;L^£JI oUa-JI jJt-fl^ ^tfpw 







Na' ^.i* ii— j 

e 11 



iJil Na' 




« 



e 



JLJI 







LW 



j^N liUI J^ 



■7^ 



uLX 




^1 






. 



(2) UeJjII 



Patch 



j 



oUa*ilay-(2)aJ||l 

j^_ji ^ ii^di So^Jii i^ui j-. . (1 ) J-^' C!HU| 

I (3) UJjJI ^ (1 ) J^-2J»j 12) UJJI ^^ ^ ^ A • I 

. (3) UJ JI ^ (2) JSLUI ^ il^-il ol.UI *l| 




(4) UuJ^CjUuu. 




lj JI »J» <y J^J 
:^ Lc r yu dUi J>! 

<4 JI M^- cM 2-JLO.I ^ J^JI _^J* JJL^. . f 

.l^i*>UI 
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** ^ ^^ <*r 

xbungarotoxine oL. JUa*JI w ^.i i 

i-ikU^^JVI^^lb 
ULxll (= ^ aJ JI (= ^ u J|jLa;^l 

abungarotoxine o 

.6.1 oUUI^i.1 
j-i^j J ^^ JJU . 2 

<> UaAift jkoo ^LaVI 







.dLLiil^^jJ ^^kJ^ 




dLLil ^ahj «-isjj ^^ia-JiitJ *-_, (o) J£-JJ 




(1) iUJI 



:2«Jls)t yjlgdl JSmJ ( f ) J5LJ I ^ U>l>d I dLLii I ^'l iiyJ . (I ^ 

( 1) ...,. .II 




JftN ■ .:;il tf .i /' 
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-f|lA/^0^S L — Vl a> 



<s/f?wt. 




(1).ftsJl 




^>>1 



.CACHJ^jf j^Vi 



J^—U i^U l o Ij> , coed 



1 



r lijVl jlSU ^j^ji oi-yi ^ . 2 



L^ 



'jU 



Js*"* ' V ^j ^ ♦> w cflL&ui 



«U 




U«w 



UUI 



a 



^■ ?7 ..b l l ftJUb jL«j 



<* 



Na 
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u 



JJI 



0* * LS> 



J! 



iJU 



^^il^^^L^Jl JJUJ 




CI-JI ijlj-i j^I^-jGABAhU 
J~±\ yJ.\ J GABA Jl oL. ^kj ||l 

r-j fi^j (5) JLLAil .GABA D c^i; ^ ju" ^ i^ jjt ^LU 







i*w«.2 




.1 (4) JiJJI ^ (y) _, ( I) CaL^JI ijjUL. ^ gsiuj bu . 1 

• nil*, i-^-t- ,M ou^^ ^ J j^ j^j, J|N-I 



L^j (uj I) udSLJI (6) 2JLJJ\JU 



- j-*! |£ ^i Ji>^U 

■^^'^(yjOuvSL^j.,^ (2ii , N M „ 






JI1 



! , £^J«uijt*-jij i Ltf l (i 



i 



^-~ii 



; 



•j— (y) ^Uil3j_.o^i 

^^^^'t'^GABAj,;^ " 



:Cj 



W-hM 



Jl.l 



.oUi»>JI iiL^J Xojlh' l^ 1 b^ ] ^' 

oU»*JJ ^^11 JjUs-W U~-^ i^^w, i-^>JI jjfc j' 




53^^ 



•J-J 



j 






i (mV) 



i .• 



l:[Na*] = 400mmol.L' 
2: [Na*] = 150 mmol.L ' 

2 





J/Jj . ^L. 440 , Na+ ^^^ 

J/J- > 150 ^^1^2,^11 



(ms)w,»n 



IDSi-V 



LiJJI LjU oUJi?j J-jJI jj-^ 



j Hodgkin <>-. j_T Lr Jwi I 

. Lie i iUJ ol^J ^Li ^ HUHltlf 
rJi ij-JI ol^ J L^JJ j>UJI ,jfl|l 

J^i j^ ^ ^ r>— u n* 1 ' 

J5LUD J-uJI j^5" oU* fLi-jS (2) U-V 1 *'^i 




Lull 



U(vj I) i^-UI^^L-iil J^Ui-La^dldL-lil^Jj iJLc io>.1 

.(6) UJ^J 

^ «> «J| J^" ^ oU^JI ^ JU ljjj}\ J^A\ ju< OJ , ,^|.| . 3 
lyjSLJUJU) Li-jU^^ji li JSLlJIiJWULiJIjL^^UcJ^I 
f.^JI jy. o^i-VI £>u-i (6) XJL^I ^ij oLUI e i> JU jll^L 



:52 



I.L, i>l>j ^ iLuJI £jaj ,L^ j^dlw 




g*fl«fcJ J>- 

4*i 



*^..-*» J 




jij^Ji J>~ 



A!.V 34 

,'.,iJl J^Jbwt 





jljjftl J>u- 



illU££ 



gPj>£JI J.. » j l-J .^>i i_cL- 
JLis-l gjij^lj (2 j1)*^J 

^ (4 j 3) vjCJL^ j! ;L|4 

(2) aiAiiJjjhfcj (D ayyi^i 




2 j 1 chAjus^! j>^— «y ol^^j 



»*o^ 



r* 



c 



r* 



(2) iij^l | 



r~ 



r** 



r* 



r^ 



iJLA«JI ^^Lir 



M-a«ll Dj^ J-9-3 



c 



JlaJI 




it Ul U. -a; i^ J 
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<a ^~itl ^JlJI J_^ dL-L.>c Jlc . b . 2 
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^Jj U^LLI iJL*-5Jl ol^JcJI r^4 



(4) Uuiji\sHi — U 4 



•*"" 


^y 


L * 


U" y 





i 


ji 


*■ j 



oo u 

0° O ©O }0J 3^° 



o ,o 





3 • VTP P /fADP 

K + /Na + oLi^Jx. J-x 





K + ol~J*lL? 



.. - 



rrr#T i r i Trrrm 



r r t f i 1 1 ■ i • 






Na* olyi J2U2J £. 

a 



o o u 

J?J0Bafe 



o „ o o * 



£* Na + oljlj rL-iJl 








j k ;*„# 



N« | 






• 







» («v) * • LttM ^ 



JS^J 






I/O - 




J^J 



u*& 



(urn 2 ) oUw^ULiUJ 



Na + ^iLij 



12 3 



4 5 (ms).,^ 




K + ^jU; 



12 3 4 



(ms) W A.Ji 



| (2) LLjyi 



HNa + Jlc 




tfJW 



C5^H^' 



l J, ^^H^lo4^lo>*SJ 



USjU^j (BTX) Batrachotoxine 



i .iiAJi tefh** p ajij i>yi _^r j^. i^u, s>u ^- 
W» j-ai gton gi^ o) iij^j'cr- d) jfeHj i«m A 



(3) iV^JI ^ 2 J5LUI) ^ji^l - L, _^l 



F- 3 



luii j^r j^j ^ ^ujj .^yi .$• 






uyjjil 



vnnV) i 

I - 




\ 



K 






4 J* 0Ui*OJ-«« 



BTx hit 



UUjjl\ — 



-2 



7 J^1 



Vm = • 50 
Vm = -60 




H» 



i 



Btx 



Na + uU' 



-1 



■J^'l 



rJ^Uk+JljNa+JloUj,!^ 



>• aij>-ii ajuu 



- ♦ I • 



•j-*) i 
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o^L^_JI Li ^^IJ Uki^ oljui JU^l^L i_~5l*ll oX^JI ^ .u.VI 
U islji jlyj; «*, ^Iki^l J,^ j^_ ^JUI j_^$Jl ^ ju: l*J^ J--JI 
aJ^- ^jlc ^ j^jlu jj-XJI jl .4-41 »j-i iLijL ibj; J-^-^JI ojl. jl .*.,ll 

-^ ^j-^ ^ »jW^ J- o*>L^-_JI »i* jLi . J*_*JI j^J 

. JL-L- JJLJI OJJI i.UgJ Jl J-x ul^ J^ . 

,^tii j-sji ^ ^ur ^u ^_> js. j^u j^ji ou_^r J_^, ji . 

. ( _^L-L« -uJI j^*-a*JI » U£ Jr. i^cjj o^Liu^ Ju 
oUaii-^l J,y ^ " 6j U ttULI »JUb ^| JUJUI ^Lil c 



-^ 



Jj-iJI ^ ISI E j D a_s oLL WJ^ j^cJ LU^I ^ 



rO 



UJ 



i>° «J2 



.xWJUajJJ 



««*Jj 



-L..1..I 



J-a*i 



JJ^UI^'LJI^I.4 



J~^ 



jl Lc tji tij j^ . 



S4JI1 



. Vj Udl ^ JLJlsJI aJuJI J CLJU Ju 2) Jl^> J>i ^ . 



) i -U 



?i£UU 



•M* JL. 1 J 

. jr>i o_^«jl -^u a-.-. 1 Jx^ji ^ ouSfi ji j j sj^\ j+ 

J r JI Ja>*) jy.1 j^-^^JIj 2 Ja^JI ^ oUVl ju ^L> jj^j Mn 





I, 







J 



tfl,^^T-> 



Jj«JI ^^ull J iUjudl oU 

jj-^-AX jl - :iJ-^_«JI L ^UL" Jl ^i>_ jUJI a.^i-c 

) oLill SjjWJ i^lS^N ^1 jl t J±\ j^^Jl 



.i-5Lcdl o^j«JI u ^jj iJU ^ oL.> Lb,! Jdb J>l j_*-~«JI j| . 
^Jl JT>I j>^*J! J> ^ oUJUl »jjb ^L.4l v r JkL J jjl>JL J>LL^| 
iLiuJI ^ ilU oUI j+-±z i+*\&Mrt\ ^yUl jl .iL5L. JLUjiJ J] ^^ 

j^^*ll ^^l^ J* ^jdl dLLlil J^oj jl ,#lL j^ ^^ t > Jiyi 




^UM 



o 



UJI 



• / 



tf C^ -Jl ^ ^ |^i- U^- ^,| pp SE j, 

Ji i/0< «A-i- J— ill J*_t b ^ . 

^^' JWJI Obj> j| ;5 i> ^J, ^ 




x\ 



L-^Ji (i 




cM 



ui • 



as 



l^_j 




jLtJI^uUJ 



t >Sfl li*j J*-il u_^ *— J o^il ^ ACH Jl L^T jS/ :^ . 2 



Cr° 



Jil 3 J^ 



Jaii 4>lj J^ ^ J-*-£f : 1 *o*s)l J:4ijUiL1.t|J 

jiJy juo je^aJ ^ J~--Vl r JL ACH Jl o>^_ : £ 



,"*! 






.1 



••* * 



ilUI^ACHJI^l-.2 







&JlA «JL9 ^ 



^V Jifi ^1 ^VsSJI jJuil c^iJ >ji P2 J^-JI . 3 

C /^L. ^ j-^ j^ oJ_^i Na+ Jl J^-xJ w.lfiiH 

»J/l? JL, "i ^ JL-&I gJULI *»u e- 4;L ^-^ ^' ^ ^ ^ aJI j ^ 



(j.Ull r JI) r ji. 

* 







( Js*A* Juu » Ll^ 
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•c/>'a 



<u^i a^ j> 



i-i'LJI 2LfcJJ a* oT Jul* OJ 




SUI^ 



^JuLJL 



''a* cMj 6j*-*e 







i^~i* -uJI UsU Jl Ul JUs-j . .i^Ucuil oUjUIJ - 1 

^J^Sfl^ 3 J, 2 J. 1 J L^|^^^.^ jJ ^ (J _ 2 

Jl J-tf ,,J l^Sf 




.(i-^JDjJ, 
^f^^^^- ;j ^,ACHJIi^ | :i-aU ^,^ >aL 3 ■ 

M.JI.J a^jrfu 2,-utf ot^tii ^ afc^> a^y a*. *i. i J . « 

LLiiJI o^Liz-JI J* is^lj - 9j ^j| ACH Jl 2-^j i'.'i.^i 
ACHJIi^-oJj^dlxjLioJjUir " 
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.j^Udl isj^j JaS}\ ~>jJ>-* oLftl J* ji J SJsJ\ £* . L7 r 75 _, jjJu' 4k.* 



^1 o>^JI ol^i C 

»* 






.•liLf sJj iJU-5Jl J^L-^JI jj\s o^- . 



:(4) j (3) £\lj}\ J^UsJ . 1 

■ylh?T..,l J*y iJl> <y * LiiJI jil : ^Ij _^ ^ D UsL U LLi jum ^|| 

J.U Lift V lh«?..,l Jljj <-..., .7 :P oUI 

XUsLljDUil* 
.oUft - yS ilii v^-j ^,IUiULii>;^ ^"jst-JI 



J-A. jtfjjl j I. ,t,l 



>«- 



rioisLI ILiiVI oi>^^ J^ »l|ll ^J^^ J-** 



2 



oUuLo 



c** 3 



dLLi* (j^^-** cjJ^ >>■ *-L*i—ll jl^il 




iJI li* iJL-IL. JL*JI i-JLft^U 

as ■ ■ M 



J\ J^u ol o^_ JJJI PPSE ^ ^/Li, Juu o^ ^ : oU*lJ J«li • 

. (4 UaJjJI ,J P iiUI ji.) l*Ju* Vjl (4 iLJjJI ^ ojyy^-JD J— JI o>^ 4$ 

(4 JuLJjJI J oOU^VD PPSI -kio ^^SLio Juu o^ ^*j : V UaisJ «U,J , 

■ * ■ * 

: J-*n 6-° W- 1 -k^ 1 <y L j D ' ' L -^ LI -^' L " Mj i^i^^l jlj^i • 1 

li» 
(4 

(4 



iZ2JLJj\) JUJJ\JV\ J.iiT.no^^jl Pi .lil. 



y yi) R 3J R 2j i oU— J .D Uil J L^u XlUy 



J4UI 



J!j}\)_ R 4 <y .2LJU > (1) ^ jl>Ij J-ft o>^ jlJ^ 0^ Uyl^l 

.Lo,ii^ft^L ; >^ 




J 



I v lJxL:...J Jljj v^-, ^jJI) PPSE ou J,lk o^JJ JjVl 

o>J t-dl (3) iSJjJI ^ lij>ji\ dUuj iia^^UI si* . J^ o>*^j (i-iiJI *vU ^)| 
cU-i, (L) UsLI ^ JLoJVI ^y^o > D UsLI ^.L^ J i^JL. ^^ 

o-o>" (L j D) oMilo^ .L»ULDo-oj^"A---^iiJ^I J^! J jl| 
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tbu^ 



JUi 



« * 



\sjuH\ 




I2)j(1) 




I 



,^5JV 




lol 




^Tf7 in 



1 

^>dl 



iJUwi 



.I 



l^&J ^ jy J^jV obj^VI j^j 











J^- de^lU. (1) & wjj&p #, jjs^ b c tJ J 



Lc oU^J- ^ ijU o^jUk^jJU gkJI jLft coc^j obj^^JVI 

: J>l^ Uft J^^j KJ , . 



iySJ\ -jLoV.^Uxi^ 



flXJulj l jUaajr^. 



« 



H , »lkbj 



■ • 



i^J 



Vlo^ftiU 

.(e ji) cLU 



ii-VI". 



■ .iJL^JI jLiJl ix_^. 

2) j (1) ^ obj^JVL L^^ j^JI o^Uk^JU ^UJI ^j|j (AftL, 
Jl2) ^ ^i ^ (1 ) ^ ^ ^^ ^j, i _ ajJ| aL ^ ^ ^.j tiiU ^ 

^^r^'^'^^i-dj,^!^ 

^^JU ^JU > 3,3 ^^iLJL ^jJI |Jb <r Ju 5 ^L_ iJL-^JI 



LC" lii 



vLV r 1,51 = 



^5 



»• 



SlUjII Jis 



- * 



oUVI 



JU JU 3,3 j A 



JUI 



rc^JuJL 



^ 
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UJJ 




•J* -I 



U-*lfi Jj— ai- 



k^ 



o*>L~~; Jsx 1 U^JI 




^^iJI u^*JJ ^L^l >U JUIj G2 , G1 oUVI oU^ 







Jd> jU18-iji* 

J_^L ^ h > l 2 »Ju2u G 2 oUSfl ,> S 2 <> *~~J _. 

^jl i 2 u4 ^ ^u ^ o 2 ^ su-ii ^imj a^Ji i*-Ji oi J^i t ,M 

S 2 J dL^&JI jLi .LoJI ^ o-* ^2 « G 1 ^L-ft' o'^J h ■>* J 1 ' d 
J^ oU^ ^ JI j& ^ U^" o^i C*~ ^^ Jul ^y^ , > 

' .^uSii j4i jj=— <> ( J-^ ^ } ***— ^ -^ ^ ' M * al % 

.-.j^.ljiJL-jjIju.VM^ 



'L-> c£*» Vj 



<JiU 



J-* 



JiJOi-l.l 



a#it- a- Mj F 3 . F 2 . F 1 "^ iJjyuo i^* oUJ > j*Jfl J*l 



L^ll J^UI pUJ 



JLW 



Cr* 



oU 



^ 



J^JJ i-itf iii< F 3 ji F 2 ji F 1 J Jj>~ *~* : (4) *h^I 

*;ju. JJ J , Ju -65 , JI -70 ^ o-SJI ^ > 4j ^ 



« 
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In , i.uj ^^ii Zct#2ii ^ jj*u ^-«ji J^-jii .t UJI -^ H^ 1 ^^ JUL:J ! 

l JjLJ^I) ,/yUI ^UJJ ^itfrl j>JI «y J-pI^ gJW Lh-> I MlLI . 

.(4SVyt^R 1 1 I UsLI J! i~-«JI 

,1^! ^_ .j^ oUj-jf j*-j^ (4 ijLAJn R 3 j R2 obj.^suyi ji 




|^l J^ jl .pfiU i^-«JI at-JI ( JILI) J^i: ^-i; ^ jJLLSJ^I ^IsJ 
II iJL-j ^UJI yJU I 2,14.1 Ji> c^i P ijUl y> ^. D UiLlj I 



LrtJ 



.,/^lpUJI^,^ 






tL.JI 



LT- 



iJU 



SUsLI 



iJL-j 



• I — 



\J\jyJJj*~* U-' 



llii 



^ILLiJ'il £j%*ij9- 




j di.1 ,jSll JJu— ;'..-' Afi j;- .1 ^ 



P .alii o%^>> 



D UiJJ i^^il ^.UJ 



^^^uJI jJLIU Ja--^L SL^U i^yJI oVaUly ^1.^1*1^)1 
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I 2 jjl—S U~&< S2 ^j *_»isj G2 JUI &9 -*> iJU-l »i* </ •>- L - 
" .G2 i*^*il oUSl JJL5JI i^L j~h 2 hj*A\ . Lii 02 J J-^-JI, 



: . LLiJJ ii>JJ UW^I oU*i)l c^* l^ J 1 ^ 1 r^ 1 




<J* 



-^JIv^J 



s)l 




j'M'j^Lso. 



1 








J~*Jlj.^ 




-,jii v u >!,. *j 



: ijU J, 5 ^ i,l^-^J *JUT|I 

-Lyr ^JI uUJI v Uaii-[ ^&*Jlj Jljj *kr- ; A 
. Jl**I ^Uiis-^l J[ "o>JI *1>j- 



1 



«kJ ^il ^Uai^l OU^ ,^11 ^ K + Jl ^ C J> J^_ X ;LJI| 



.YjLJ' ^Mw> 



B 




o\ 



a 



.Na + Jl ol>5 QbLl cJxJ iJu- « . 7 ... 1 l ".ilil . y 



.70 ^ j^SJi j& >-J Jb.lj jl <y F 2 . Fi cmJJI ^^ : (5) s-^Jl 

f .Sjl* JL. 5 *jjl. JJy J.0 -60 Jl 

, ,-- ^ jl J F 3 j F 2 . F 1 . JVJUII JU^I ^ c! : (6) s^i 

. Akl J* JUUJI j^JJ t^LLo ^ j*j J** Cj-i" Jix ^ C Lbjui-VL 

Ljl j_^ .ilji Jl- - 55 .u-UL C J^_JI ^^ .^IkL^II Jljj *~* ^ 

.SUytfjJI JJL-JJ 2LJUj ojUl ^ " BJ U y> 

Ll dLLi^ ^J, ^ M o_^JL iL^u F 3 ,F 2 . F., iftLtll oUS/l . 

r lc5 £_L* J^JUI j_^— JJ i-SL-ill ol^>l ^ j>ll JL~S" ' 
Li2) iJ-JJI.-^b .ao^L^^JI.J^^^ UT*Li*JI uik^l Jljj , 



J^ jj ipiltfa-^l JUJ jl . PPSE i^o iJL^ ^ oU^5" ^ b j 

A*; J-rfi jj-^" J-J> 




Lr*_ui oLJ'^l jl v^w M oj-^ 1 tL -^ ^ J— * ^ 4j^i </ 

Uj. . Jlii t-? 2 ^J-^ i JW-^JI cffW ^1 O^ c> J> F 3 • F 2 ' F 1 
lU^r^x .*JI i^yi JJL-> rU.L pJ L ,/>! o^—J 1 o^ ^L^ 1 J^ 

I :( 3 , 2 , 1 ) jd a l|l -ipi -jMI j^ M* J-^l' ^ LiJI «-*= - 3 



•ij CK^I Sdl|3 ^ r JI — ^. ^ oVL^I o! .01 ^r^JI 

>i,U.) 2J\ oUl ij*^ jl ^-i, ^sJI 6 j 5 . 4 VJ UJI ^UJ jW^VI oyH 

(D3 ^ iU— XJU^ JT>I 6j*-~JI -^-- «/ i ^-* JI XJ^jas ol v« 

.JiUU jl ^ M 2 -J M 1 ^^'j^^ 1 o' ^ o^-^ 



J Jjftfl > l*u ^*Jb G 2 JUI v^, *^JI o! = (2) a-i^ii 
eJJ ^^o ^j M 4 j M 3 oU_^xxJL iL^o oUS/l oi* jl .0 2 J-hp— ^ c> 
[ y i J>jj r Juo j_^- L^ o^L^^Li .oU^-o.JI ^ iL*^. dUI^ ^ Gi 

VI J^-JI .cJ^JI ^^62,6! JU'^I A^J : (3) JL 
l 4 Jx j-^ll i*-JI a*-, jj.Uf ^^^.03^3 M>l oU^^JI Ll^-V 
M4, M 3 ,M 2 . M 1 jl J>JI o& o'SUlVI jl^^l ,>yu ^Sfl ^ . 1 2o^ «> 
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JM jH\ &J> & ^\ o^-~Ji ~^s. (J^ t^ ]) c^^'7 1 



(2A 




UIHOJoaJJ 





e* 



JL* 




oj^ 



^ 




*Ai!liL«JI Jl a^Ia~^IaJL~JI Jiu;^ (2Ba-iID C-.UI,,,. *iM| 

l__^ 3A dL-HI Ji> ^ iLaJI J! *~JI J—. ^> ^^1 jiJ-l ^ > > 
dUiil ji> 3* ik-UI iU*JI Jl 2C dUil ^ *^JI ki. ^^i. aj ^ 

3B.^l^l ,j4I «t 

su*:, ^Ll^ 3A , 2B , 2A . 1 



Ik 



^dLLLc 3B , 2C 



» * * - ■ ^ ■* * t*** *■* ■ 



• j S.UI1 ^ UaJI jj^iUl 









i ^ ca iji^; i^ rri 

1 b.^&t*1j4l L^J 



/ 







a *" 







_^\ _ __ /[ 

: C *. i.. i ill ,i -;. i i.e. wi 







iX^ A*. U3-I «Ui j J^p 



dUj J ., oLjjJI jjij dLiil j;>^ Jx ,^^1*31 JiJI JUI 
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(=6^^0)1^^) 



, 



: 2 iJUl p 1 aJLLI gfcj iJjUu .1.1 

ft 

tiwill juu iJi-l J j-c j_^ jjy Jl jLpAjjV i>^lw° ay**- j' : 1 aJU-I 



r'* 





Cr- J 




• ■ 

: 4 2JUI ^ 3 HUM l& ftjULi 



1^-1 J J-x jj-^ -Uy J| jlo>_^ ^_^l^ u>J^ o>4^ o! •• 3 iJLJ. 




JUu 



JJ-I J J-ax jj-i' jljJ^i tAiL>w iln5L-L<> j^> i>jjUi« uy- ^" jl : 4 iJU- 




4 



-Wn 



t>j rLoVlj ^oj>cJI i-j^jJ ilnjJLi-l ^ J-^-t jj-«-^ 




!■ * 



r- 2 



« *> 



•<>*j (^) c Ui ! ^-^ : 

.^^ ..;t A^SL^lil jjo i-iilj E-j j*aijd I Caj cL-li 

*■ 

Uil ^J A^: j^T Ajs^LJ Jl ^*l E 1 J 



JJbcJ 



'Lf 




iJi-'j li j-ai«JI au dL-ll 



k • 






Uii j i^ o^r JSL4J ^ Ji rf J li j a^ji o^ :j4*J 



J-J 



J^J 



.^UuaJ J»y Jj 



:iJ,Uil.2 



O 




o>Li» 




•^M^l 0^ 2V c^ J^ Oj- 

^ 2r c> J-^ o^ 



'•4 



,.»•• 







. A*£jJ I /j-o ^*i I JjajJI 4ju-/j 
AyjJI ^y» Jil j^-kSJl i*— j ia*JLa 

J-uJI oU_^ ^_^J.I g^fcl! ^L lil : 2 £ ,J 2V J*^-* 7 -kj-r* - 4 

£ j-a^j ys j4, pj lii ui . j**ji j^r Lix j-Lo^i j*, 4,h.,t?tij 

,J^C j^ jJ>^i 4*JS)1 A-i6 < PPSI + PPSE : A*£. 



J^ 



* •« 



> PPSI + PPSE 



J*, o^ ^J^j Jl JUAJ 



tCiW-1 -^ 



. -hr _ 



. V lki^7l » i>C : [3 - 2| , 



Ik 





s-?l J,> : [4 - 3| . 

IS 

: <2l^ ' 1u^) u>~^I ^LL" ^ J-!**' • 1 



:oL^JI L jy J L^I J <^uJI OJU <>J^JI r ;i . 4 



Oaii-VlilU 



Q 



e 
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9 








■U*fc~VI ^l^ul 




e 



ylkL^II V | Q 



e 



) 
) 




<QD 



:(i) r Jjl wl «i.JJW.1.H 



iCa ++ Jj l^i > 



> »**jt 




M 



. (^> c-lar) i^Ll. JJ UAI jy 



jjl^ >*> t \Ju-j[ J\ J4 jj iJL-tll Jo J^JI oU^: iflUI . I . | 

.<>J> Ja-Ai ji>i ji ^>- u JJ5 x ^i, oi# 



r 







i *'L-o 









^ J! ^ c/^-SJll >*J.| i GABA Jl 




•i 





«i. J I V l— i yi 



/> ^ J! tM-V: >^* jji$J\ oljj gtij GABA Jl jj^.^ . 4 ; ; j u 

b^-l ^ «JU U^ (K + J, ,,1^ u^i £>; u>, Ju, ^ 5u, 

• ^>" -Wji JU -80 Jl -70 ^ 
ui ^j ^ ^ r ^U) (j GABA Jl ^ jr ^ . i j^ , 5 jjj ,, 
*. J^U ^ LU uUi ^u ( ^y GABA Jl ^ ^ ^i : ^ , ,,L 8 . iV f 

..^GABAJI^^^s-i^^ 

I • PPSI yj^ yJU* iurfrff yUtffc.1 1,^1 S^^ J^KJ 

»V ^ji ji^j ^- v! r ^ W i ju^i a^ uSO , ^ ^ v _ 3 

&• J! ^^>. L^ GABA JJ ^M\ -i^l ju ^^ ^ _ 4 



^j C ) jl^JJ (' . ^JCfto-ilj ( 1£ ) jtf^i) (' , 
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: Aspartate oLjL-V I. 






«J ,Jjl 4j'V 4-w> yb iJuil |JUb . 








JJUdLl.1 



LUJ 



■ 

• ATP JSLi J* iilt Oko . UJJI ^Jl> Jl* ^| J^i : 1 J 3 ^ 

.. LiAJI i^-> ^Iko Jl*j Jji; _*i iJjU oLjj^ Ji~ j&\ J,LL, Aft 



• 



.(27^^!^^) i>l^l j^^,.^ 
*Jx LU> j^JI a->j J^c j_^ 



>.-£Jl l >.j..oi .-U-iJIi^J. 













> oJ^ J^Vl JH, j^l- j Ca++ ^ ^ _ ^ 

M^UI J*i LJiU J^a Jl Ca ++ ^ J^., ^ 

• w ^ i^tii ■tfu^w a> ^ ^^ Mjj ; ^ 

toULJlLLsS'. 1.4 

(ACH) Ja^^l.1 






Li; 



A „ 



* 




Na + jjl_^J>i.4 
: ( 2l ^) „todJ ^-LJ oXii.il J>jb- JLLT . 

"*-?' irtf-b JUJ l«~ Na+ ^ XiO e^lUi ol^ll 

^ALhJp I^j 5^ l^. K + a JjA jjl X^j *^ g 

1 W 2yj)f cQW«j ^ft . 1 . 1 -III 

:(N 2 ).^U-|J^_J| 

• ( j^JI ^\ J-c 0^5") ^ <= ^L^ Jbu ,k*S> . 

. vUaiu-yi o^ _^ JjUl .>(_, v Lki^VI Jljj ^ ^LJI ^| . 

^N 3 ).^U.IJ^^J|. 

*ki J**j* ayj^uJI ^l jbo^ . v 
•(N3) j^uJI _^ iJ^UI a^«JL J^il j^uJI. 

Aspartate , GABA ju^JI ^ui ^ jr ^ju^ J . 2 

p.l y^J-ill j^l ^ eJ |^| ^ ^ ^ J^^ ^ ^ ( ^ ^ GABA 






J ^h«^i 





> 



*_lJ 



cy 






• — A 









Lull liLiil -* iJUJI JiijV <cu.ll -ux *JV 



jJL\ o^UJI oUI J J_^JI „ LUJ 



.rL^J^^Ij^JI^ 

rJ ju if) i-—^ai *yi jx ^j ji ij^jj ^_ ijLLiJi oljj^ji *l.\ m , 

-nJ> Jx o^jjU ( JlLi jc,^) CMH JI r lkj liy^ l^'Lii Ju a JI 4? 

tJ J\ l^Ja}\ olj iJLUJI L^J^Ujl^ ik-l^ i,,LLJJI 0U> 



j>i* Ja-ii" J . 



i_JaJj_iJL ikjj-* CjIjI5j Oljj-S^L-I J~5LiJ j£s <■ 1 ■?, ill ol_LJjy ^••'m 

j-*jl j_^r J-&4jj (S*yi j_^T) l.hi7...o , LUJI j_£J . . . ijl^Jjl <**, 

UJ*_* r UiJJ \A\-W c L^d JI i_^uJliJL-JI J~jJ t.ft^j 

.... "eJLC jly I J 0*5UaJI tfjf 




L*^ oL« i^>j ^i ^1 «ji;^ : JJjdl .iJUT 



Jx ^UJJI J.?Tm.IU I4J ^^Jl ^1 Jlc GABA oU 

.j^ISUI jjlyL J>Ju ^mJ »U ^li) ^i>.U li*j ^^--lll Jjy < LlJI 

. J_^5JI C^iJ ^ l> ^^J fly* J* J-ii-^ J>>u i^^-iJI . 1 



L^iJ 



til»-* 




+ + - - 



.ajLUI 6 Jj^ i^^ oL> n^_ L' ,,ivj| Jl^lj 
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® CUZED GZtg) ® GZIIDC 

^ JJU Umj ^UUII J^l ^ - 9 ^ K* , Na* .^ ^ : ju^ 

-II J^j K+ JI ol^- J5UJ, ijj^L i^^ll Na + JI oUS C L^I . 



J*U-a 



c,^- ^ . LUII ^ ^LsaJj o^, . : 1(J ^ . .ol^uVl ^ 



L>-_^v 






.^Ifltf-I du^Y . : 14 j ^ . .-GABA ^i> 



02^. 







a— id 



d 



cr--* 4 



^-! ^j^> c j± . -.uySjjjj^ 



</ J***i "L* J^ jji :£L^-VI 



|L, 



fj 



i) 



JL-^ Ja^j . : GABA 

I JUUJl 




aIj- Cs^jftjJ^lj tUjyJU) 






Wjfiht ikjll M** J\ cA a 



^ e . 
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4J K + Jl iJjAl ^>> jLjj Na + Jl ijl^J ^Wa jL; Ji>X J 




. |^»LL> iejUai :.>*VI Jljj >^-> - :/**; • y 

^L> Jlj j , Jl &li Na + ijl_^J .aw 



UU GABA Jl) j^ :d Uili^. 1 mJt 
Uai ^y' ^ btji £~j GABA JJ JL*$j| ai 




»I: C >LII.2 



. j iytiJ, JJ| OLX K + Jl £_,>-> K + Jl ol>3 £iiJ : V Urii-?l • >, 

,1 J^ Jju ll*J jJUJI ^l^-cl jj-^ Jl &\ GABA Ja^jur ji Lc . i J 

. ( - ^-*.J I -U 1 J I J Ujo i uu*) LiA^.Ui LJ> ^IcOAil 



^ ajLjj 



§ aJlc LL^a> j^ I Ju> j J-*c j_^ a i' : 1 J^~ ^ I - 

.oik??...! J?y . : 2 J-j*-*JIj i» 

,i alj GABA JL-T Colj UK : (4) XU^I o^U-J ^ ^% : | 

L-o GABA iiL j! g.7,;?.,.; -cu, J>IjJIj ^kJI u^ ^^^V 1 

L^ Ja^-j ^ " 6j Lc yb - : 3^ J 1Aj4&I iJU - 1 «y GABA ^ 






cA 





J*-*at 



(GABA 



•r- 



Ji.j 




^^-^J-^t^. 



*- j 



: i°-MtV 



* M 



- • 



UJlc A^od! o^Ls>-JI 







J- 



b+*bs4 



J^ 



100^ 



L-AI 
2J1 I 




* * 



.Ki 




I i>y JJ^t GABA j> (plT) Jx^ J*- ( )4 

.i>ljjl ,J ?o . lOju-d (,>>) 








V^Ull o^JI yi j^ ^ . . j /J>t . 10() , Q 

^ -60 cW ySUAJi c^i ^ >cA ^ . , j,^ ^ 400 . 

^ JM. fK'J J, ^ * ^y j^ WjB JJ ^ * 

• K + Jl ^ i.yi .^ j^ ^ w 
c jB • AoWli 



h,t,;IIJj--»J 



j^ plSUI Ja_,_JI 



V H^"^ 



l*> J^WI ^J ijl^l J5> Ji>X 



J*W 






iJap-^^JLJI J"iU^i| 




CJ 



UL 



lil 



c^» 



ijL-iJI 16,*. Ja>*s»: J LI «( • 

J ^JI, J I^J>J^U.ol^ c Li;l>J^GAlA|) fc-i.^JikiiiNa+jK. m ^ f T'^ JjJ ^ ** B ^-^ 

CI-Jl^ljJJ.Ltill^Lii^^JSIGABAJIJ^^Viliyifi ^ K- Jl, N a + Jl of^ r, 1 



• O 



Ul 



li*»«-dl 
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, L^5JL 2kfJ>\ olyDI ^j ILJLUJI oXJL^JI J^ £Lil c~*i" . > 



lM> t>* *"* 



u 



P 



(olJa?T,.J Jljj) Uhmq J*X j^-i" 



.^^jJiJI^ajJ 

1 jl. .'I I ^j^j* J* j-j^— Jl .1.2 



2 dUill ^>^~« <_^ J^-^J 

3 aL-iil jji-** <y J~^ 



.iJL*-SJI iljll »i* jffs J M^\ -u~- gJLJI «y o"&>)M . v 




** A«" 



J^>i Na + JJ iJL^JJI ol>Li!l £^i ^^SL^* jl*J 

- Na + J 



ISUjIjoUaJL-^lJl 



'JJ 



> 






•• * - " 



CI' J iJL-SJ 



r 



A£ «- ■r- :; A -' l If) a*;U ACH Jl O^iL^ Jo: C~±; 



*><j 



^J 



UaJL^lJl 



^f 



JLC 



IjnSjI ?ci 



O 



ACH ^J> ±J 



GABA 



. 



a - Bungnrottnim 



■ ^.::.^ \ jtic a - Bungarotoxine ^L **j 






ACH 



a - Bungarotoxine 





H 



lob 



(J £jl» jju.Ll* 




iwoLJI oUI el* ob 

oV I^AJ ACH Jl OV-.J > 
o-i; ^_ If ACH Jl 1^ ^Uj ^ 



(C A- 




f 






M 



.^yU^JI ^11 gj» 
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J>i Solj CI- JL i^ULI i>^il| ol^i ^ s ^ ^ ^y^, ^ 1(jW| 

•V, UJ^JL iiLull olyill ^ CI- Jl ^ JLUi; «y olj ^ JfaLy 
I .iJ>ai GABA ^T ,L,jL S^xllJ ol^iJI ^ 



^Jlo^csMolidLLL. 




dLLHI ^| . 4 






<A^nifUll 



•* * 




i -u\ 



jL+SJ\y>L£l 



i'l-uJ 



-k^JI 



r 



-U 



'v-*s 



U 



iJUJIJiu; 



C-b^^-tlljJ.1 






j^ 



^ J-^ LpJi 



ilJijic^JI 
Ja-i*j «UU J^: ^it. 



(1) 

(2) 
(3) 

(4) 
(5) 







1 ! ^/y»^l.l.1 




v^- iWM j-a»? idi*; J! v^^-^i J( 



jj ^-j- 9 ^j-^j 



d*~?i . I . 



k J! r >~Jl&l J>Ai UJ>JL 4- iUat I r ^-Jl$J| ol 



u»ej. 






uJI 
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.K + JI 




ki K + Jl olyi C L±\ . • 



.GABA Jl dLSU; ^ i^UI ^L*JI ^L^.1 »aUj . B 




1 



mVi 



-70 



® 



mV 



-70 



PPSI 












JxJL.dL-iil :(1)dLUI^Jl| 



■ U 



^I^J^yj^tj-UJ! 




J^ C^ JJLiJ ^I i-sJI J> PPSE o^ J^ :J^J' 

. c ^Jdi-HI :(3) v4LilluiJP| 

, — —J*. ■ 
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^ii^|l ji^Lu-a jilr ACH Jl >4biL4«dl - U.v, : 



~.J*r 




. 



is-YJJl 



>JJ 



JUj ( 1 



JJyJI l*7l^ ^ Xa ++ p ^JKj| J>, j*, . LiiJL L5 5^il j^f 

.ACHJI 

I .a^jJI o^Li^JI Js. ACH Jl 

^ii\ ^u*JI J>b Jl rJi i^tU cii^Ur 



(3 




*'** 







*"r^ 



»i nVi /i I 



J 1 



** 
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-10 i^JL Jl^> J-ii ^lku-J J=>> i-t-i ^43l*ij>Jlj GABA Jl ^ *l 

Jl ol> ^ c*>- ayjl^b 0! .UJ^i ■> " 80 J\ " 70 ^ y ^ 
^ ^^Jl J>l o_^ U ^Iku^l i>y oLy. aJij ^ £L- y. CIAM 

jj^- L^ ^ ^i o^- j^' ^ ^ * ^^ ^ ^^ ^r 

oL,_>> c^_uJ ^j GABA Jl o^ c^ ^ dlli ^1, ; ^vi) iMtf 

i Id r Ui;l i * ^ y J^ GABA Jl y* ^!. ^j> c~^ jl -^ A<*ijiA 




l;»*^£ JijJ? &£> 2JLa** iJajUJI ii^uJI ^o iLj^l i-f-lll O 
Am^UXI iiz^UI JLLajJI ,^aiiJ jj /^>^ tJjJI l£j^-\ j>,^»J 



' 



>j--a*J 



Lkiu-I I. 



>*fj^r- 



sj oUS/l »i* 



o 



I. 



S 9JU-J 



I.- '^11^ i-jjjll i-jjUoJI ^ US' .D «C .B .A ol-uUJ -uUI o-Li iUdjL 
( ). . (r Jl"(PPSI) iL^o L* j^-^L^IiJ^A^oU^^.jLx I4JU 

i»i. ^- (-.jj^d xtjisii i 4j yi jy^i - 8 jx jf ,^lli a ii^*^ 

L .„ (^Uai C ^) JU>I PPSI ,-U.I o^^JI j^„. > jJ^J ^J 

i. II ljr wa*JI jlil Cr* iLb" iffSjtj* i, - ; -^ I? JU>^I PPSI Jl i*— ^-0 b> 
. ( JJ> J^ 1 ) 2uL*^ ASfr* PPSI ^oj ^>l 0> ^JI oJ^^o J^ 

SiJJIoU^l^^iii^ii jjx (j^) JJ.JJ ^^ i . ,;-ll tJbi July" jl . 

^*- «U.I j^^JI c5^— «> PPSI JJ^" Jl tf j& 1/ ^'Uoi 

^ » « m ft 

-III) oVLaJ'ifl oJjJi— « ^ ^li ^1 Uy ly i,.,^f. iJL-j J_^?l yb_. ^ 

1 4>:ui ijjSfi ppsi ji ^-ij Jip ,^-^ji 2-Lii iu^o ^s>i o^-oxj 




• • 



Lrjljiii ^ 





u. 



jjl 



.^j 2^ ^^* :J-.I-JJ 



OUj_0-5 Jy*£?J 

JL>| PPSI 



U^VI PPSI Jl Lu, jl 



it ,,u -LwjJI »juiJ iu-JJI «i* .-y> U*>Ui;l . (D) sjjj^-o iukuUJI aLajJ 

.(E) 4-4IUicJtf U^ jby- -J JL>^I 



I ,-lJL-L. j-JJI oU_^^JI yo .LjVI iJ/tfl PPSI _)l j PPSE _JI ^1 

^Jl ^ -LoyL.il iJii. J5" ,J «-aJb ( Jx,-iLo jl «UL«) JU^YI ^j^L^-o JuJI jy*5Jl 

| ( .JJIoU>cJJUL^ia> J laJJ^i^l ljjb" l. :Jf/l jj-^JI Jl J-tf 



030: 




) 



Hi .a. ; jX3). 



^iJ (2) .ik-L a^ c (1) :oUL-JI . 1 . 



L .. ...1J (7).^*U ji> (6).(^ol> jl JyL.) J^lj j^-xc (5).iiiL-JI 5>UI 
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£>U jiLiu ikjj* ^^Jl ^«J 



:(3) j^Jlj^J 



l J*—* JS^h J-^ 1 ^-^ *V «> " aiL J J! j*>- c^ 1 r A " ■ 

' .(b) C ^JJ i^JL ;^j (a) c i^iJ ^-JL iL^, U.i r tfl| 

. (b c i^JD ^5JI »>JJ i~^ **! ^^V 1 >~ (^ ' 

,^11 r-, '-4 





(J/Jy,>-» 



100 200 300 400 500 600 



300 hit Jl C^J J^-Vl >J>" iLijL 

.2-10x4 i~UI J 



• iLoU Sji ■ J 






i^l i-^" jLjL 4h ,-Uh 




cJl; 



>•> 



• * 
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J, I 



>V 



| ■ (560) \±Sj! jif\ y»l*\J\ *k5\ jj&\ ^Ij-ijl C^o2JULJjM 

I .(40) Uil.Ub.J-LL.iJL3L 



Lv -I : 



j GABA Jl c~JB Jl jjI^JJ 



Li 



c 



I 



. o. 



By. 1 iLJ^ 1 t y J ^^ 1 ^Lkl^'l iTy Ik* i_ - Uil Ji-lj iJLJ! 1> >^J 

fcu^o it GABA J 



» 





; j 1 ajl-j jj I ejjt> j^J : 3 ii-J^ I J%ici** I . -> 



I (GABA Jlo^.iT...o J5* JJLij L.juft") cr ^il o> Jl J-^J ^^SL^il 
I .J^^U 400 JL^y j-& O^loj^JI ^ oL*£J 

Li, t ; il:.7tl i-wft^JI oX , 5 t ...IL S2JJ L.jLLft 0}-yjL.jj>JI jl . :i^»^jLI 
L ,., i^ft^JI o^ ■ Lv- 1 1 ^ J^ GABA Jl c ■ ■ t; i*^; L*Jli jJ&JI 

L .. JJ y IL Lr...„7 1 J^j Liu- Salj J >■ . , .... jjjJ^I ^l^JVI lift jl , l^LiiJl 




Lf>l y^axJI A~£ I*LU i<jju* ^ 0.J, ^o^ ^JL- J uj-jLoj^JI lij 



(:32 t > j> ^jr^^>) 



oLJI (2) ( juJI iLSLi) 

Hm.joU) 



J ■ S.7. o(1) MUIJH .j^bJI JL*-J - 1 

oUI (4) (£Utfl) ^ac >5> (3) UXL>) 

"j jUJI *$> (6) jUJI ( 





0,5 1 






.j^ji gj^i j^ j_^* lt ^aj jj^ . :t ^ai jj^- . 2 

j_^l ^.j :y I 
^Uai^^l Jljj ^ y 

-j Ua.a.U.-'y I ^I^jiJJ : i j>- 

ylJaaT..!^/! "fijS- :J> i 

yliaii-'Vl i?y :j ^ 

l -r )lj^J!o^l:j J 

12 = 3^ MjaJI.I.3 
► ms - 

18 = b^ Mj sH 

9 = C J M>fl 



2,5 
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. jl^ 8 *2L> J *1t* ^ U > i ~ aJlJI " * 



Jl cJ^j^i b*-o 



( 



1t T 1t 



) c 







« 3 ^» j_^-a*Jl I 



6A>*3* ^m) 



Jl cX^^ luru>i 



( 



2t + 1t. )o 








M^ilJ-*J 



.tjLai^)^! 
ju "J" ^-j— =^JI .^*. I 







..^kJI^UI J^c ^^ijU (1) iuLJ^I^fl) J^w-JI. 
•*-?' ^'J! W> J A J! ^ %50 Jl Na + Jl ySy ^ . 

.(1) L^JJi^JL lift oltli-VI ^LSUjIj Jljj, 
^ A J! tf*f j-*-W olyl ^USJl r Js. jli (2) L^dJ i_J 

■Ikiu^VI li^c J .^^Lr^JI l-jL". ..I t^ it v<*. I<* . .IL.;- *s/l •:■.! «l 







*'. 



J 



.J^JIj^rlDiiJ^lJ^^-!^ 





'J £0— ' 



J^> 



>J^ai 



Jbui -» 3 . 3 



A-J2J4JJL ^ «l« -t 



Uai^-VI^LSU; 



(-60 mv) i*yi .UJI JLUJI a^SJI ^ U*M ** ^ ^ •" •* 
jH.-i ^JJI J>l* jl V 'ULJJI ^U^-?! ^l^ Jlij ^i 

.(Li>- +40mv) £jUJJ i--Jl< " J 




ji.uij fj uli ,>wj vPjLUi ***>" : < 2 > ^V J*i-^! v;«tL 

j^l gpj I ,Uil Ji-b ^ JU*i ^ >l Uil c > Na* ^| 

.Ui-I Jl Na + Jl ij\j^ Jl>il J^ j— 1-^ V#MP 



Ij-U J>I i^Uj Syulj . Ja, ^> ♦- UJ_^JL iiJuLd 
|^ JJUI ^i*lJ J_^JI ..UJJI (2) Jwl^ J^* (1) :oUUI 

i .JL^axJI^^JJ J^jl.LliJI(4) JL^o 

,.s' ^J ^lijjlj rj ^ — JL5UI sjj* ySj ou ZHLJ1 :i j*d\ JJb: . | 

^>" J^ i_,^> J j^ i^J £L jj Jj J.jJ, v 0ai^7l iJljl 

I . v U2i^vi"ijiji ou^ 5^1 »iij ^j >^>ji ijji J^w 

ioj : r ^-Jl5Jl 1^ j^J J JfcOUl ^kJ| j^j, ^_ . v 

■rwuJ Ca ++ Jl ol^ ^J Jl r «i> u»UuLtJ« itlrf i=»U>Jr ' 




^>> ^ iJsLI J>b ^i "^ 28 Jl^ ^ K + Jl ,j\j^ i^JL ^^^1 

.^^1 Cj jj ^> J^IJI Jx-JI ^ C j>l J! V** * 

:(3)iiJjJI:J 






Uxi^^lJl 



j ULi 



JI ^UUJL :(1) ^ 







Jku; dUi ^ r * JL^« JJUI ^i*JI J_^ Jl r _^Jl5J 

. ^ cMJI j-uM J r _^JKJI j^ 
K J^, j^iJI ^uJ| iL^ jj ^Oii^vi Jljj i>^ J^j 

1 j ui^* y ^ ou^>i a> Jx 



* 0.-JJI r _^. 






^L^ Lj -^ j*j i~M J- 1,5 Juu r ^i, ^ 
LjliTTXJlJ^xNa + JJiJL^ILiUJUWL:(4^VI)(2)i,^ 



L*^ io-JLI ol^LiJI ^JuLi i^J! o^,;v tl Ju. Ja^JI 
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.PPSE *j* JL-L. J* j^ : V" J^-^J 

.PPSI Ja^ jLi* Juu j^ :"j" J^j^JI 
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y *J.j~ 



.(AJU^I)'^ 








'> ' 1 - c '-r-' 







*t * ■ 



.iJU 



uu ijjUii . i . I 

l^) A JU'^I 
l*J B jmi 
L^J C lJU'^I j 



A JU'il 



< B JU'il 



< C oUVI 










i J^ -72 Jl -70 ^ JUJJI j^Jl JL* = I J*—' 




iLtill j^l JL* = V J-^ 1 




.JJ»10 







PPSE jj* S 2 J a«^ jiJU S 3 J o^II a— i=J1 0! V J-— «H 



*3 




IJ 



JxJU 4-ill Jjl - JjL\o*~**& 









Uc-i*i 



,J| ACH JJ S-JjSfl olll <yL> -^ 



• ' I 



I 






ft- — i 






mw 



^M upU o_^_ Cj Lil J LJ| J a^y^ j^ 

•L^JILL^J 



^> £j uu jLyi j\ ^> ji.iji 

.Na + JI ajlpj>jj wJL!Ui ' 



J-*JI o^ jj ^J| ^yy| j^j^- 



I 



uu- .^i-u jfcij ^ji ^ u, vUli ^ vl Jl0 . tf ,., ^ 

Mi-ii .-^ .J^JI d ^S^ ^UJI ,j+| .;; :N a+ Jl ^j^aj ,'uju, ^ iUj 
» "•'->! Jljj u! «i> y* Na+ Jl ^l^ii iidUl iiUJl ,i» , Na + j| ..j^, 
k V* " u ! J! ik>Jt (K+ Jl jjljj) iiUJI ; s Lj , Na+ Jl 4j i -j 



•iU4-,yiJijjoii-ijj,.ujui v uai- 



jU» ji (4) i/«J 



L.'-? . ,i 




I '1 < ++U 



UJ :AJUVI. 






Jk^^gtf Jai Olij ij^cLkJ :B oUV 



£**j M ^h u^UJI ^A£ :C JUV 
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(9) XI. JA (8) ^ cM ,-* (7) cA^ ^' -r-^ J^' ' l L Jl 

■" 

UUll o*~>l 5^ i-U* ol.L: ^>- > J-~" Ca ++ Jl ^ . y 

J l^Ly^w. C >j ,>^il ^ ^ J^ 1 ' ^ «Yl| 

Ca ++ Jl oljd ^ «- J*3* J^l ^' ^ J! J^ 1 0^ V- » 
^ iXili I cAL~>l "^ - Ca ++ Jl ^ J>^i ^^ ^ 

^l^j-J^^^-^ 1 ^^ 10 *^ 
.XL JJUI ^1 J-5 ^ L^L^I - l J ^- U^Jb ^ V ^ 



J^^^^l^i 





jj^ 




(4) jM- J^> (3) J^* (2) J^> .LLi (D :oLUI 1 
j^ (8) J^L* J~ .Hi (7) ^ >> (6) J^> Sf <^ (5) 
J ^ a-J (12) U-bc iJii (11) ^J^> (10) ou5-| (9) *^- 



.( 




i-0 





1 2] 



jj 



-, (o)^u*JI Jl (1)j-*^»D- 

. (3) -*L*JI o;>^ ju* *1*~L* 






• 



LJI-^I 



Co) Jl (I) Cr- '-::^" ^L-JI J^- ^ bL ^' ^ ^ : ^^ 

. jL-iil JLJI ^ ^>~il ^ O) ^L*JI j^ jl = iiJUl -*J 
. u0> J^l iil. ^ (3) ^L*JI jy>* jl : <-U" *•** 

; (3) ^UJI jy^ c > J -~* r^^ 1 ^ : ^ U)l -^" 
" " .(6)2Likll 



jLcc^LJLaO^ 









J* t Uttrt oLj i^u Lo^^ll GABA J ^jjSfi -oQi ^ 

•GABAJI^lD)^^^^,^,,!^,^^^ 
U J ^JL S 3 ^ S 4 C*f~^Utfi 5^1 ACH Jl JL^^L; *| ^ 

pJJ -k^ ^ (GABA Jl oli) D oUIl lij (B) a-UI ^ ACH Jl " _^ 

m^ J i_JL ^lo , (ACH Jl olif B 




•" 0^ 



iiL4* .-jljixJI.4 



>^-*JI - Lli (3) iX^» 







J>? 



(2) ^j-^^>^ 




(1) :oUUJ 








|<l 'IJjJL^,' 



Uttt-vi ^isuji, JU3 . (2) 0j ^ji ^ . (1) . 

*bJI o^S Jl 5i^J| . ( 5 ) ^Uaiu- 







£ £ 



j^l ^j ^i -kii cUUiu, LuJI ^ U4J 

.vJjj-^i^j^jil U _^XJ 



•j 



i>Sf 



U^ J 



jl^Uio Ufjj. 1.2 



■,,^«D J^^JUL2Jjli^3a*3jUj*- (1) • 



i'.'-i ,1^ 



Ot^*)l J^£ j^ 




* ** * 



J «kJ 



. jLiil JJLJI iaJB jlj>JI 0L0 j! : S-aUl *.^J I 



Ca ++ Jl ^1^ 

.JJ?I 5j^> 




t * 



J-i>*(2) 





a*ji -r ^ J ji ^^ ( 5 ) j^l* j^t^u) 



il I 
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5 IjJ 



I o^>l i^HP* ,> J—N y Ca ++ Jl ob i Ml 

•J- 




'•'^^JU^O^^JI^ 




VI Jl 



J 



-3 







IJx^UIJJaJ/j^-^lc 




^t^J^fl^l 

U-l LJLUll caL.3T.,.tl Jx -u~i^ ,/^ill JJLJI ^ JjjSJI "oU jl 

. l^Ju; jj-Sfl li* c~i; ^uJ u^J S+~1k 









>j. 




A C U 

J I L 



jlilJI ^*JI J^* jjj^-^ J^ >>. "* «*!> J-—-**' J> 

: ^lut J^-ji rna j* 3 s^ji\ j^i ^J^-i ^ - i ■ I 

AAA CCU UGG GUU 




I ■ I ■'' I I I 1 I I 



RNAm 



^■„-T,..ll.L, r UI 



t — i — r 

T G A 
ACT 

J I L 



i — i — r 

T T T 
AAA 

J_J L 



i — i — r 

G G A 
C C T 

J I L 



n — i — i 1 — i — r 

A C C C A A 




T G G 

J I L 



G T T 

J I L 



HjAU 




. i ju^\ js. il^ll Ji-b tfjjil »\* 

Ml ol^S gj J* Ms ^UU J**J\ J till Na + JI >_*, - 1 I 

c . hv ...-. »jl*LUI - I - *o*JI c> i ^- dl ^ "*M • ol > iJ, ei * ^ ^«J| 



Na 



. Na + Jl oljai job c~~ c^ J-^l jl< 
I .ad/ J—-VI J^ -lJL, J^ J uy-_^JI jl JyDI <£x JJ^JI ^ 

.Na + Jl oljtf £i Jl ^>. I* 0J^ J~-^ i-lil ^Utf 

jl*JI ^*uJI J> JL* 4JS JL*< ^Lili JL**)I cU" * LLi ^j^- > Jg 
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iL^JI (9) .^y^vi ,W (8) ,^_JI UiLI _> (7) 

P^i J^W (14) .^L^ ^j (13) ^ ^ (12) 

^(16). s ^L.Jj"^ Li:(15) 







: VjMI gJlaJ ^,^.17 . ^ 



■a- 




i*j 




« * _ m 



kM» J! ,^^-^JI 

•(ACH) qJ^* J^VL L^ULijL; Uju^ ■ 



i ^IjVi a^^yi 



1 J->^ c^*! J-C ^J_^ 






.iJUJUl^Llll s > tr ^l^ J 



y v ^^'«l^l^^V(ACH)iJL^Io^U i ai c^.%1 



*j*j r ^*) ^S^L. juJU Lull JU 

• ^i- cMI . LUJI 
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.uO^f J^-VI d&ti ^ i*~J Jui*JI ^1 ^>^~* J^ **>^ 

Jj**ji oLUi ^k- ^>^ jx ;j, 

jiJ^J i,^^ Ca ++ Jl ijlj-i : Jaii 1r J j-^ jj-^ J^~J : 5 L^JI 



JuJ«JloLJJ 



J^ 



ir 



.IJl2*)lol«£)l 



(»41 ( >j > ^J<^U> 





^ jUjmJI ojji ji a <uJi i^UJi J* j-ji o^ Ju^i :1 io^JI - 1 

.J^il*AI 

. JL^o juJI ^u*JI j^-o JU J^ jj^ ^j!k ACH Jl c— i 
J^La j*JI ^ljJI Jl J-uJI j^T JUUV ii,j> Ca++ Jl jjlp 
ACHJI „> Jl ^>,i^l^l^~« J*Ca++Jl y 4 >_ 






.-Jj cJ> ACH Jl ^JU •. 5 JuyUI 



lSj- 



Jj: ACH JJ l-^y l^fLU O^^ >J>J :*L^1I L.>d 

. J^ j^ U^ ACH l«JL* c-i* J^- H 




J % &^\ J 



tl * 



(:42 .^J^IJI AjU>) 

l~ji jij Jj>^i jl>ij i u^uji uUJi . 1- 1 

. JL^il JJ . L1AJI Jl" Jwiil a~ • Lull ^ 

. u..hiin ^-iji ^71 *~*i> W j>b »^! J cA^ 11 -^ J! s/^" 

XfcJI Attfj -uLL. j>JI jjl>i J-* 0^2'^ 2° J-^-^'jM -H 

J >U)I Jl djjw i^UI ^l J ojLi^ J^— ; ^ ! I .^ \Cj 

:_, -,UJ:iJUJUia,Lill.| 

... 





iLJaDI) j>yi .USVI 







. Ij^Ut Jl L 4 > (^o*JI) jL-i^ 

o">U^ J* C^t. jl^l $ l{ u4J ^ cljOH ^ Na + JI jjlyi >c jJ . ^ 
s-YI c^L- ^ oX^-il Js. A^JI c^iJj Na + Jl ol^S joJ j,: uJ^i* 

^>JI *J*>lJU-^ Jx «^ ^ VI J*«/¥ oJ^ j-^-VL 0^.fl7,..ll Jlc 





» j^ll CJ U K + JIj Na + ^jjjUJ JJL^ ^ ^1 : 1 l^JI . 1 
6/W o- < >W J K + ^ .Ji-UJI ^ < Cj lil J Na + ^p s^ 






. (iJULJl i^iUj) j_pJI * Lit 4_w?li dU i ^>y_ . 



. JiUI Jl Na + "Lm 6 L*^ L*^o ^A jj*1\ dj f : 2 L^J 



|Na + Jl i^xo) ZJ \±\ Jl Na + c > J* Jju ^LDI j/l^l J 



* m 



r 



jo: 



■J»-J' J p^-^l i>>-^ *V>» ^.ij-aJI *$> •• 3 i^^oJ 
[ .Na + Jl CJ > ^^ ^U^Jl Jl ^i>. j^L-JI oLo iiUI . .- 4 i^cJ 

; .&>!*! J! ^.^j^JI j^ v^- ATPJI ^ 

I .iijill ATP Jl ^L-^y ikjj^ ,jjaj*aJI i5^ 

| .Silk J*>^fL-l udkaj ,jji_^aJI k*9 



■. J**JI o^ J^ K + JL Na + Jl jr dj U fc> 



L.2 



x^VI J _^_JJ J J _^ 4 JI « UUUI ^.SUJ ^_,_i; Jl ^^Jl tf 3 






'Uoiu-Vl^lSUjIj Jljjj 



. K + j Na + ^-^LU 
»jdj oii£* j ^- Na + Jl J>i . 

.ylkia-VI o^ Ji^u J>l ~,Aj * Joj K + Jl £j> . 



.iJaJ^UL aUall aJUjJI oLJU 



t • •• 



ijlj-iJJ ji-uJI lift. 
: voLjoJI Jt jJUjJI. 3 

LUJI ^ r JJ^ Jj% OJJIj ,^OJ i^JL jjl^o j^x 0^ : 1 Ly^}\ 



» III, ,^il ^ JT J J-* 0j ^ JJ^J ^L^ > ( 1 J) ^j : 2 L^J 



r 

l, . ,s\ 



.(i*iaJI,\o) 



* « 



J 



gJjU, Jaii JjaxJI aJJI J J^ ^ oJj ( 2 J) ^j 

^ oU^T ^Jy Jl ^ ^j,VI j^j J ( 2 j) t _^ : 3 JtHMll 







.^JU*J^^jij^VN 2 ^^J^Sll^aU^ 



h>xr*M iiij^l y'j^ 1 ^j^ £~-^ K + _Jlj Na + Jl ol>J j^UJ j| . i 

.S 1c5 iJUi)lA^li^J^ 0> ^^ 



.^jsll JiJJ Ljj^ Ca ++ Jl ^ jl . I . (V 




»jl^ j-5>- Oilj LJJT N 1 j^i_ JU J^*JI os+S l~J Oibjl LK . V 




, LUJI .UL L&JW o^UujJ.! ii> 1,^ Ca" Jl ijlj- 

^ Ul^u. y^J X-MII o^UoJ.1 i*> - N 1 J^> J! Ca +4 J" >,ljJ 

JUpH XJL1AII o^Ju-JI > ACH Jl c^s +- jL±l\ j-lil J ^ ^ 

l±ujj\ ol^iDI j^-i «- ^^JL. x*JI j-tf-lJ ^Wl . L^JI Jul. >>*M 

.R 2 J J^L, j* J** ^ ^ - K + Jl V J>, Na + Jl J>> - . U4M 
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^xjJJ J,** . Lis (3) .^ >> (2) .^^-J-i^O) :oULJI.1 

" .Js^L. jl*JI ^u*U J_*a . Li* (4) .^ Jj 



-70 mv = N UiU Li* ^l> J^ o>^J! J> - • . I 
105 mv as*j j>JI i«U J~* o_^ : • J^ 1 - V 




5 mv 



10 mv 




^Lkii-YI iJljl :-»- J5LUI | 
Liu N j A ux oL-ii 1 . 4 

Ul>^i i^-iil o^La^l c > J^ J—" XJ^UJll Ca ++ Jl 4j( 

.j*, "o>LI ^uJI jJLil i-* £. L*> w~Lj fcji^il i~&\ 3 ^/~iil ^ J 
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•^ Jl*, J** oj^ c*jfc *■ Na+ Jl ^j^ V*! 
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Na + Jl •jl^Al OiSaij g^JI J>JJI *~~ ^U"*-? 1 J| JJ < 2 I 
Na + Jl ^ jii oUSLj K + Jl ijlyJ .^kJI C j>l *-- v Uzli^l oy. 

.J^JI ^^.LJJiJJ^iJLiiLaiolyiJI^ jU^J JL> l3 , 
.Na + JL i-»ULI UJ>JL abull olyiJI Jiotf v/l . 
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.uJI . UJJI J o^.iT.JI j^ly j* ji^J ^Ulj ACH Jl uV--- • |U 
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